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FIG. 1: (a) Hadronic mass (m
had
) distribution for 1000 fb
 1
data found with CLEO III fast MC. The solid histogram
is the m
had
distribution of b ! u`, and the dashed histogram is the m
had





data found with CLEO III fast MC. The solid histogram is the q
2
distribution of b! u`, and the dashed
histogram is the q
2





. Figure 1(a) shows the simulatedm
had
distribution for an integrated luminosity of 1000 fb
 1
.
Table I shows the estimate of the statistical and systematic error on V
ub
measured with this method.






spectra, where S (B) is the
number of b ! u (c) ` events. The m
had









by vertexing, a better knowledge of D






method assumes a 100%




















) S B ÆV
expt:
ub




stat. sys. tot. stat. sys. tot.
2002 100 335 127 3.2 2.2 3.9 127 7 4.6 3.0 5.5
2005 500 1675 635 1.5 1.5 2.1 635 36 2.0 1.2 2.3




Using the inclusive q
2
endpoint results in a loss of statistics, but a gain in theoretical certainty compared
to the low m
had
region. The experimental advantage of this method compared to the m
had
method is that
S=B is more favorable, therefore this method will be more attractive with very large data samples. B tagging





Figure 1(b) shows the simulated q
2
distribution for an integrated luminosity of 1000 fb
 1
. Table I also shows
the estimate of the statistical and systematic experimental errors on V
ub
obtained with this method.
3TABLE II: Estimate of statistical and systematic errors on V
ub






 decay. We assume S=B





Note that errors in V
ub










2008 1000 590(29) 59(3) 4.3(9.8) 1.2 4.5(9.9)
? 10000 5900(290) 590(30) 0.7(3.1) 1.2 1.4(3.3)
C. Exclusive decays with Lattice prediction
LQCD aims to predict the decay rate of semileptonic decays such as D ! ` and B ! ` to  few %,
which corresponds to ÆV
stat:
ub
 1   2% [6]. However many consistency checks will be required to demonstrate
that the estimated lattice precision has been achieved. Here we outline one possible method.
From an unquenched LQCD calculation of f
D




 at a charm factory (for
example CLEO-C [8]) we obtain a precision direct measurement of V
cd
. Using this value of V
cd
, with an
unquenched LQCD calculation of the rate and form factor shape of D ! `, we can make a direct test of the
lattice with a measurement of d =dq
2
(D ! `). This measurement is also best done at a charm factory where
the kinematics at threshold cleanly separates signal from background.
If the lattice passes the above test, the second step is to compare the lattice prediction of the shape of
d =dq
2
(B ! `) to that of data at a B factory. If the shapes agree the third step is to measure  (B ! `)
with data. To cleanly isolate the signal we fully reconstruct the companion B meson, and select, for example,
B ! ` events with the neutrino reconstruction or consistency methods. Combining the measurement with
the lattice prediction of  (B ! `), we extract V
ub
. The theoretical error on jV
ub
j may be as small as 1 2%.
Table II shows the results of our simulation. The numbers in the parentheses in Table II are obtained only




, where the systematic uncertainties involved in LQCD are
well under control, therefore LQCD is most reliable [6]. To have a comparably small experimental error would
require  10; 000fb
 1
. Such large data samples are beyond the reach of existing B factories where  2000fb
 1
are expected by the year 2010.
III. CONCLUSION
All possible theoretically clean measurements in the B sector are very important even if they are redundant
within the standard model. It is essential to pursue both CP violating and CP conserving measurements
(i.e., V
ub
) to test the Standard Model and look for new physics. Inclusive methods will achieve ÆV
ub

few%(experiment)  5   10%(theory). The q
2
endpoint is the method of choice. The rst test of CKM at














) in the second decade of the 21st Century. However the lattice must rst be
calibrated. A charm factory can provide unique and crucial tests of lattice predictions. A  10; 000 20; 000fb
 1
data sample is required to attain a total experimental error of 1   2% on V
ub
commensurate with the lattice
error.
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